SUMMARY -Neuropsychological testing of patients in the course of their recovery from brain injuries enables analysis of cognitive defi ciencies and/or emotional changes. Th e principle study objective was to defi ne organic and/or reactive personality changes and the course of these changes in the function of the time span following brain artery aneurysm surgery in both female and male patients. Th e study was carried out at the Clinical Department of Neurosurgery, Zagreb University Hospital Center in Zagreb. Th e data refer to the period from 1989 to 2012 collected in two time intervals, i.e. 11 months and 12-48 months following brain artery aneurysm surgery. Of 72 patients included in the study, there were 28 male and 44 female patients. Neuropsychological testing consisted of clinical interview, clinical assessment of frontal lobe syndrome, Cornell personality questionnaire and Emotional Profi le Index. Study results showed evidence of frontal lobe syndrome in 32% of patients on fi rst testing and signifi cant recovery on retesting, when only 17% of patients presented with frontal lobe syndrome. Th e reactive personality changes found in both testing intervals indicated increased neuroticism. In the fi rst testing period, asthenic syndrome occurred most often, followed by conversion and aggressive-antisocial syndromes, while in the second testing interval asthenic syndrome was most pronounced and conversion and antisocial syndromes showed the same level of expression. Th e results also showed higher depressive and disorganizing states, which were even more pronounced in the second testing interval. As regards sex diff erences, the inclination toward cardiovascular somatization and destructiveness was more expressed in females than in males, showing a tendency of aggravation with increasing the time span following surgery. It may be concluded that the study has contributed to better understanding of organic and/or reactive personality changes in patients undergoing brain artery aneurysm surgery.
Introduction
Neuropsychological testing is important in terms of helping in the diagnosis of existence or non-existence of mental function damages following brain injuries of diff erent etiology, in defi ning whether they are caused by organic or psychogenic factors, and also in the follow up of patient recovery in the course of diff erent stages of neuropsychological rehabilitation 1, 2 . Every neuropsychological testing includes testing of cognitive and conative functions, i.e. defi nition of organic and/or reactive personality changes in situations of function loss and mental deterioration 2, 3 . Since different types of brain injuries are highly stressful events for the patients, they often react very emotionally regardless of the extent and/or anatomical position of the lesion 3 . Frontal lobe syndrome or dysexecutive syndrome, which occurs as a result of frontal lobe injury, presents as a specifi c entity including the symptoms such as disorders in executive function, abstract thinking, speech production and personality, and emotional changes (e.g., reduced self-control and self-direction, lack of criticism, emotional instability, apathy, irritability, excitability, disinhibition in expressing emotions, socially improper behavior and ignoring of social rules, and changes in sexual behavior) 1 . Th e most common reactive personality changes produced as a result of realizing the existing situation in terms of sudden and deep changes in lifestyle and constant frustration because of the disease usually present as anxiety and depression 4 . Subarachnoid hemorrhage (SAH) is clinically manifested as headache, loss of consciousness, meningeal signs and neurological defects 5 . Th e most common cause of SAH is rupture of intracranial aneurysm, which may occur both in restful periods and in periods of activities that cause increased intracranial pressure 6 . Treatment of intracranial aneurysms can include microneurosurgical procedure or radiological interventional endovascular embolization 5, 7 . As SAH, i.e. rupture of an aneurysm, more often aff ects younger patients, its psychosocial consequences can interfere with regular everyday functioning for years 8 . A large number of patients with brain injuries show increased anxiety many years after SAH event, resulting in distraction, diffi culties in concentration, depression, and lack of interest 9 . Wermer et al. 8 found that 59% of patients noticed their personality changes many years following SAH, particularly in terms of increased agitability, apathy and emotional instability accompanied by higher levels of depression and anxiety than that observed in the control group.
Rinkela and Algra 10 report that more than 50% of their patients also exhibited greater levels of anxiety and depression symptoms even two years after SAH, whereas post-traumatic stress disorder (PTSD) and sleep diffi culties were found in every third patient. Th e principal reason for life dissatisfaction included inability to return to previous job, while 7% of patients described SAH as the main cause of divorce. In patients with previous emotional and anxiety disorders, the risk of depression and PTSD increases as a consequence of SAH 11 . Hedlund et al. 12 found that one-third of patients developed depression as a consequence of SAH, which contributed to the development of unfavorable and pessimistic perception of recovery and thus may have negatively aff ected long term recovery outcomes. Voglesang et al. 13 found that even 10 years following SAH, the patients experienced problems manifesting as pain and discomfort during everyday activities and mobility, and also higher levels of anxiety and depression. Th e results reported by Vogelsang et al. 14 also show that anxiety and depression occurred more often in patients having suff ered rupture of aneurysm in the posterior part of brain circulation. Powell et al. 15 report that 9 months following SAH the patients showed up to three times greater level of anxiety and depression when compared with healthy controls; 25% of them reported intrusive thoughts about the disease and hospitalization and 17% exhibited a certain type of evasive behavior, similar to that seen in PTSD. More than 35% of patients showed very low level of independence, while 18 months after SAH 22% of patients continued to have intrusive thoughts and 13% showed evasive behavior. Th ey also had a higher level of depression and anxiety.
Many studies show that SAH experience can be so traumatic that about 35% of patients are prone to developing PTSD, and more than 30% are extremely afraid of repeatedly experiencing SAH. Th ose with PTSD are more pessimistic about their future than those with SAH experience but no PTSD 11 . Study results reported by Otawara et al. 16 show that the level of anxiety as a condition increases after surgery, while the level of anxiety as a personality trait remains unchanged. High preoperative anxiety ranks as the most important factor in anxiety increase after surgery. Th is study also showed that anxiety as a condition increased after surgery for non-ruptured aneurysm in elderly patients. Haug et al. 17 and Kubo et al. 18 confi rm that the quality of life deteriorates in patients submitted to either ruptured or non-ruptured aneurysm surgery, which is probably due to the psychological consequences of having to cope with a life-threatening condition. Fear from disease was expressed to the greatest extent in patients with non-ruptured aneurysm who had suff ered preoperatively from a high level of anxiety and depression. However, these fi ndings normalized in 3 months after surgery. Th e patients with aneurysm smaller than 7 mm consented to surgery because of strong fear from hemorrhage and were more relaxed when given the opportunity to surgically treat their aneurysm and decline the possibility of rupture and SAH. Th eir quality of life at 3 and 12 months of sur-gery was similar to that seen in patients with either non-ruptured or ruptured aneurysm.
Vuletić et al. 19 report that 45% of patients with stroke feel tired and tiredness was found to signifi cantly correlate with the symptoms of anxiety and depression. Some other studies also showed that negative psychological reactions such as fear from relapse and decreased self-confi dence could slow down their recovery and make it more diffi cult 12 . Patients often suff er from depression after SAH 12, 15 . Psychological process of adjustment aff ects the individual's ability to cope with stressful situations. Even though in most stressful situations people use to cope both with the problem and their emotions, many studies have shown that certain coping strategies prove more effi cient than the others. Depressive patients tend to use the coping strategy aimed at behavior, which usually negatively aff ects their participation in recovery process. Mood disorders, neuroticism and passive coping are usually related to low quality of life 20 . Th e principal study objective was to fi nd out whether the patients undergoing brain artery aneurysm surgery experience organic (frontal lobe syndrome or dysexecutive syndrome) and reactive personality changes, and to defi ne the course of these changes with regard to the time span from surgery. Furthermore, the idea was to defi ne sex diff erences in reactive personality changes, also as related to the time elapsed from surgery.
Patients and Methods

Study sample
Th ere were 72 patients included in the study, 28 (38.95%) male and 44 (61.1%) female patients. Th e patients with premorbid conditions related to the central nervous system, lesions of the central nervous system, or psychiatric illnesses were not taken into consideration for the study. All our study patients had subarachnoid hemorrhage. Th e age of our patients ranged from 27 to 76 years (M=46, SD=9.184); 69 of them were right-handed and three were predominantly left-handed. Th eir average educational level was high school (10 patients had 8 years of school, 45 had 9 to 12 years of school, and 17 had 13 and more years of school). Location of aneurysms and sex distribution in study patients are presented in Table 1 .
As regards the number of aneurysms, six (87.5%) patients had only one aneurysm and there were nine (12.5%) patients with multiple aneurysms. Most of the patients (n=66; 91.7%) were submitted to one surgical procedure, four (5.5%) patients had two surgeries, and two (2.8%) patients had more than two surgeries. Most patients had aneurysm in either right (n=33; 46.5%) or left (n=27; 38%) brain hemisphere, while there were 22 (15.5%) patients with aneurysms in both hemispheres.
Instruments
Th e 4-degree scale was used for clinical assessment of organic personality changes, or frontal lobe syndrome: 0 denoting no symptoms of frontal lobe syndrome, 1 for mild, 2 for moderate, and 3 for severe frontal lobe syndrome.
Personality traits were tested by the Cornell personality questionnaire 21 and Emotions Profi le Index (EPI) 22 . Th e Cornell N-4 index contains 110 statements. It is meant for individuals above 16 years of age; it can be used individually and in group and takes about 20 minutes. Th e questionnaire measures 12 different groups of symptoms or behavior tendencies: anxiety, phobia, hypersensitivity, depression, obsessivecompulsive tendency, cardiovascular somatization, inhibitory and gastrointestinal conversion, hypochondria, impulsive, destruction and paranoid tendencies. Factor analysis provided 12 primary factors corresponding to previous behavioral tendencies and being inter-related at relatively high correlations. Th ree secondary factors were also obtained: asthenic syndrome factor (anxiety reactions -the sum of anxiety, phobias, hypersensitivity, depression and obsessive-compulsive 21 . Th e EPI 22 is used for the measurement of emotional status as defi ned by Plutchik multidimensional model of emotions, which assumes the existence of eight basic dimensions of emotions: joy, trust, surprise, fear, sadness, disgust, anticipation and anger. Each emotion has its function and produces certain types of behavior. Emotions and behavior present in terms of three general characteristics: intensity, similarity and polarity. On defi ning study instruments and based on preliminary investigation, 12 personality traits were selected. Th ey were grouped in pairs in all possible combinations and as such included as test items. A group of experienced clinical psychologists defi ned the degree of personality traits and emotions in single diagnostic frames. Inter-correlations and factor analysis were made and the results obtained showed that the relations between personality traits and emotions could be circularly presented and the concept of polarity was confi rmed (for example, Reproduction vs. Deprivation) . Th e analysis also showed that the frequency of confl ict answers increased as a function of patient maladjustment, i.e. that those who were less adjusted had more diffi culty in expressing their emotions. Bias assessment was also included in the test in order to obtain the inclinations of study participants in presenting themselves in socially (un)desirable sense. Th e EPI assesses relative importance of these eight emotions in the individual's life, i.e. the strength and importance of basic personality traits and confl icts. It contains 62 items in terms of pairs that represent personality traits (12 in total) . Th e study participant should choose which of the two words in pair describes him/her better. Th e individual profi les obtained can be interpreted in two ways: in the sense of high and low scores in single dimensions, and in the sense of explaining certain combinations of results for single emotions.
Procedure
Th e study participants were patients tested from 1989 to 2012 at the Clinical Department of Neurosurgery, Zagreb University Hospital Center in Zagreb. Neuropsychological assessment was carried out in two time intervals: fi rst during 11 months following surgery, and second from 12 to 48 months following surgery. Only data related to personality trait assessment were taken into consideration for our study purposes.
Descriptive statistics was generally used, whereas t-test for dependent samples was used to determine the signifi cance of diff erence in the expression of frontal lobe syndrome in time function and signifi cance of diff erence in the results obtained by the Cornell personality questionnaire scales and EPI profi le of emotions; univariate analysis of variance was used to test the signifi cance of sex diff erences. KolmogorovSmirnov test was used to defi ne normal distributions. Th e Windows Statistics 10 software was used and the level of signifi cance was set at 0.05.
Results
Th e fi rst question was whether patients submitted to brain artery aneurysm surgery experienced organic personality changes, especially in terms of frontal lobe syndrome, and what was the course of these changes with regard to the time elapsed from surgery.
Study results showed that most of the patients (n=49; 68.1%) had no symptoms of frontal lobe syndrome in the fi rst testing period, ten (13.9%) patients had mild disorders, eight (11.1%) showed moderate disorders, and only fi ve (6.9%) patients showed severe frontal lobe syndrome. Improvement was noticed in the second testing period, when 60 (83.3%) patients showed no signs of frontal lobe syndrome, nine (12.5%) had mild symptoms and three (4.2%) patients had moderate disorders in terms of frontal lobe syndrome. In the second testing period, none of the patients had severe frontal lobe syndrome.
As the number of study subjects was rather small per each single category of syndrome, the variable was recorded and two groups were obtained. Th e fi rst group comprised of subjects without frontal lobe syndrome and the second of those with disorders pertaining to frontal lobe syndrome; this group included patients with mild, moderate and severe frontal lobe syndrome. T-test was then performed, yielding a statistically signifi cant diff erence between the two testing periods (t(71)=4.267; p<0.05), meaning that signifi cant recovery occurred in terms of diminishing the signs of frontal lobe syndrome, although a smaller number of patients had not recovered completely and continued exhibiting disorders but to a lesser extent (M 1 =0.57; M 2 =0.21).
Another objective was to defi ne which reactive personality changes occurred in patients undergoing brain artery aneurysm surgery; the Cornell personality questionnaire and EPI were used for this purpose. It was also interesting to observe the course of changes in the function of the time elapsed from surgery. Table 2 shows data on the number of subjects (N), mean values (M) and standard deviations (SD). Also, the t-test for dependent samples was employed to defi ne the level of signifi cance of diff erence in the expression of the respective personality traits.
As shown in Table 2 , the Cornell personality questionnaire was used in 63 patients. On the fi rst testing of personality assessment, i.e. 11 months following surgery, the results obtained for any scale or primary factor did not exceed 50% of symptom expression. Hence, none of the behavioral tendencies can be specifi cally emphasized. Th e analysis of secondary factors showed the asthenic syndrome to be most expressed in the fi rst testing period, followed by conversion syndrome, while aggressive-antisocial syndrome was the least expressed one. Tertiary factor indicated moderate neuroticism.
On second testing performed in the period from 12 to 48 months following surgery, an increased value was only found for the results on anxiety (M 2 =6.27), i.e. it actually declined from normal because the study subjects gave answers to more than 50% of scale items. Th e results for other scales and syndromes showed no decline, although in some cases they were close to the borderline. Th e analysis of secondary factors showed that the symptoms of asthenic syndrome were the most expressed ones, while the symptoms of conversion and aggressive-antisocial syndromes ranged at the same level. Here also the tertiary factor indicated moderate neuroticism.
Th e results obtained on both the fi rst and second testing showed the presence of moderate neurosis. However, a statistically signifi cant diff erence was found between the two testing results, specifi cally in terms of a signifi cant increase in the total number of neurotic symptoms (t(62)=-2.867; p<0.05).
Analysis of the results per individual syndromes revealed the number of symptoms of asthenic (t(62)=-2.876; p<0.05) and aggressive-antisocial syndromes (t(62)=-2.918; p<0.05) to have signifi cantly increased with time. Th e results for each single behavioral tendency showed a statistically signifi cant increase in Similar results were obtained on second testing, where the score was slightly lower than on the fi rst testing in the majority of dimensions (Reproduction, Incorporation, Protection and Exploration). It indicated even greater withdrawal from social contact, avoiding new experiences, disorganization, dependence and mistrust in social relations. Th e results concerning Orientation and Deprivation remained practically equal, whereas the dimension of Destruction was slightly elevated.
Th e results that can be pointed out as elevated were those concerning the dimension of Deprivation in both testing intervals (M 1 =67.82; M 2 =67.69), while lower results were obtained for the dimension of Orientation (M 1 =23.91; M 2 =24.13), which is indicative of a certain degree of behavioral rigidity.
When comparing the results in the two time periods, a statistically signifi cant diff erence was only obtained for the dimensions of Reproduction (t(54)=2.167; p<0.05) and Incorporation (t(54)=2.250; p<0.05). In both cases, the results were lower on second testing, which, with regard to Reproduction, showed a greater tendency toward withdrawal from social contacts (M 1 =60.60; M 2 =51.91), and with regard to the dimension of Incorporation it meant greater mistrust in social relations (M 1 =62.82; M 2 =54.15).
Th e third objective was to determine whether there were sex diff erences in reactive personality changes in individuals undergoing brain artery aneurysm surgery using the Cornell personality traits questionnaire and EPI.
As shown in Table 4 , there were 22 men and 41 women tested by the Cornell personality traits questionnaire. Th e fi rst testing results showed that women scored higher than men in all items. Th e analysis of secondary factors showed the asthenic syndrome to predominate in both sexes, followed by disorders of aggressive-antisocial syndrome, whereas the conversion syndrome appeared to exhibit the smallest number of symptoms. Also, in secondary factors, women scored higher than men, i.e. they showed a greater number of symptoms. Th e diff erence was also observed in tertiary factor, where men showed low levels of neuroticism, while the results for women indicated moderate neurosis.
In the second testing, increased values were recorded for almost all dimensions in both sexes, although women continued to score higher than men in all dimensions. Th e analysis of secondary factors showed that, similar to the fi rst testing results, asthenic syndrome predominated in both sexes, although women had practically the same score for the symptoms of conversion and aggressive-antisocial syndrome, whereas men had higher scores for the aggressive-antisocial syndrome than for conversion syndrome. As for the tertiary factor, unlike the results obtained in the fi rst testing, the score for both sexes indicated moderate neurosis, yet higher in women than men.
In order to determine whether there were statistically signifi cant diff erences between men and women for particular dimensions in personality traits during the two time intervals, the analysis of variance was performed and a statistically signifi cant diff erence obtained for one dimension only, namely, for cardiovascular somatization (F(1.61)=8.637; p<0.05), indicating that women expressed symptoms of psychosomatic disorders of the cardiovascular system to a greater extent than men. When analyzing the results for particular personality traits and syndromes, it can be noticed that women showed greater inclination toward neuroticism. Considering the elevated score in women, only the results obtained on the anxiety scale in the second testing could be assessed as such (M=6.63).
As shown in Table 5 , results of the fi rst testing showed that both sexes scored low in the dimensions of Reproduction, Incorporation, Orientation and Exploration; still, the results for men were slightly higher than those for women. Both men and women had low results for the dimension of Exploration, although men showed more symptoms than women, particularly in terms of disorganization. Self-protection scored similarly for both sexes and was closer to high scores, which is indicative of greater caution and anxiety.
In the second testing, the results were still lower for both sexes in the dimensions of Reproduction, Incorporation and Exploration; women, however, had even lower scores, which means that they exhibited more social withdrawal and had less confi dence in others. Th e score for women in the dimension of Destructiveness increased, while in men it remained the same as in the fi rst testing. Th e results for other personality trait dimensions did not diff er from those obtained in the fi rst testing for both sexes.
A higher score was also obtained for the dimension of Deprivation in both male (M 1 =63.00; M 2 =64.25) and female (M 1 =71.55; M 2 =70.35) patients, although without statistically signifi cant diff erence. A higher score was obtained for the dimension of Destructiveness in women (M 1 =64.18; M 2 =68.65). Although statistically nonsignifi cant, it is seen that Orientation decreased in women and increased in men, which could mean that women aimed at stability and safety and avoided new experiences. Th e results for Orientation were low in both men (M 1 =28.54; M 2 =31.25) and women (M 1 =20.32; M 2 =18.61). A lower score was found in the dimension of Exploration in both men (M 1 =33.92; M 2 =31.58) and women (M 1 =30.35; M 2 =29.29), and tended to decrease with time. Th e analysis of variance confi rmed a statistically signifi cant sex diff erence only for the dimension of Destruction (F(1.53)=4.209; p<0.05); it is also seen that women tended toward greater aggressiveness than men.
Discussion
Frontal lobe syndrome includes diffi culties in thinking and executive function, inability to control one's socially inappropriate emotional reactions, such as aggressive outbursts in frustrating situations and the lack of specifi c anxiety and depressive reactions. Usually, the self-awareness of one's cognitive and emotional diffi culties is impaired 23 . Th e study results showed positive changes in the expression of frontal lobe syndrome with the passage of time, which is in accordance with previous studies.
Clinchot et al. 24 report that in patients with ruptured anterior communicating artery (ACoA) aneurysm, organic personality changes occur and signifi - 25 report that 50% of their patients complained of memory diffi culties and mood changes. Th e patients who did not completely recover from SAH complained of signifi cant quality of life deterioration.
Apathy relates to the individual's behavioral, emotional and motivational characteristics including diminished interest and participation in normal meaningful behavior, occurring upon damage to frontal lobes of the brain. Brown 26 found apathy to occur after traumatic brain injury in 46% and after hypoxic damage in 79% of patients, while even higher percentages have been reported for the right cerebral hemisphere injuries. Apathy following stroke (cerebrovascular insult) prevails in 20%-25% of patients and is accompanied by chronic and progressive decline of functional capacity 27 . Our study results confi rmed the occurrence of reactive personality changes. Th e results obtained by the Cornell personality questionnaire for tertiary factor in the fi rst testing interval showed moderate neuroticism. Th e results for any scale or primary factor did not exceed 50% of symptom expression, so it is diffi cult to emphasize the expression of a specifi c behavioral tendency; however, the analysis of secondary factors showed the asthenic factor to be the most expressed one, followed by conversion syndrome, while the aggressive-antisocial syndrome showed lowest expression.
In the second testing, only the result obtained for the dimension of anxiety was considered increased. Th e results for other scales and syndromes showed no deviation, although some of them were close to the limit. Th e analysis of secondary factors showed that the symptoms of asthenic syndrome were most expressed, while the symptoms of conversion and aggressive-antisocial syndromes were at the same level, yet slightly more for conversion syndrome. Tertiary factor indicated moderate neuroticism.
Comparison with the results obtained by the Cornell personality questionnaire showed that a greater number of neurotic symptoms occurred with the passage of time, although in both testing intervals the results were categorized as moderate neurosis. An increased number of symptoms were noticed for asthenic syndrome and aggressive-antisocial syndrome.
Analysis of the results for individual behavior tendencies showed signifi cant changes with the passage of time in the dimensions of anxiety, hypersensitivity, depression, paranoid and destructive tendencies. Th ese fi ndings comply with our initial hypothesis.
Depression is the most commonly identifi ed problem in patients with brain disorders 26 . Th e prevalence of its occurrence in patients following SAH varies from 5% to 50%. Unlike many other cognitive functions that recover with time, depression is a rather unique one and persists even 18 months after SAH. Constant prevailing of depression following SAH can be attributed to frightening experience and fear of reexperiencing it. It has been confi rmed that mood, anxiety, sleep, tiredness and the method of neurosurgical treatment aff ect cognitive and functional outcomes 27 . Al-Khindi et al. 28 report that depression is associated with poor performance in verbal test and in the test of spatial working memory, but not in visual memory test. Wright et al. 29 analyzed a case of a 53-year-old man who had ruptured anterior cerebral artery aneurysm. Four weeks following the aneurysm rupture, the patient had memory and depression problems, and his wife reported that he was more impulsive and impatient than before, but was not socially embarrassing or violent.
Anxiety is another frequent sequel of SAH and it aff ects 27%-54% of patients 26 . Similar to depression, the level of anxiety does not decrease even 18 months following SAH. One explanation is that the patients consider their condition as a chronic one. Al-Khindi et al. 28 state that the patients' belief that their condition is chronic diminishes with time, although their belief in personal control and the possibility of medical treatment for their condition also diminishes. Th ese factors can contribute to mood disorders, including a higher level of depression and anxiety. Th e two most common symptoms associated with depression comprise intrusive thoughts related to SAH and avoiding everything that reminds of SAH. In the majority of patients, these symptoms were reduced 18 months after surgery, although in a smaller number of them they remained at the same intensity level. However, the prevalence of anxiety in patients following SAH is three times greater than in the general population 28 . A study carried out in patients 4 to 7 years following SAH showed that 48.3% of patients reported to have noticed that their personality traits were changed. Th e majority of patients described changes in terms of greater irritability and violence, anxiety, hypersensitivity to noise, lowered self-confi dence, more intensive emotional reactions and aggression, slower thinking and changes of mood. Only four of 123 patients suff ered from depression 30 .
Brain injuries can be associated with acute stress disorder and later on with PTSD 26 . Among most interesting study results is the one reporting on the increasing number of PTSD patients following SAH, estimated at 18% to 37%. Th e prevalence of PTSD signifi cantly increases from 5 to 14 weeks after hospitalization and remains unchanged to between 3 and 13 months. PTSD is a signifi cant predictor of poor physical and mental quality of life, sleep disorders and increased tiredness 28 . Goldstein and Mc Neil 27 state that the PTSD symptoms frequently accompany stroke and can be one of the principal predictors of the quality of life.
Th e fi rst testing results for EPI showed lower Orientation and Exploration, which is related to avoiding new experiences and social contacts, disorganization and the lack of self-control. A lower score was found for the dimension of Rejection, which is also interpreted as indecisiveness and dependence. Th e results on the Reproduction and Incorporation dimensions were lower than in the general population and are indicative of withdrawal from social contacts, i.e. mistrust in social relations. Slightly elevated results were obtained for the dimension of Deprivation, which indicates depressive mood, sadness and apprehension.
Similar results were obtained in the second testing, in which the results for most dimensions were slightly lower than in the fi rst testing (e.g., for Reproduction, Incorporation, Protection and Exploration), being the signs of even more intense social withdrawal, avoiding new experiences, disorganization, dependence and mistrust in social relations. Th e results for the Deprivation and Orientation dimensions remained practically unchanged, while slight elevation was noticed for the dimension of Destruction. As the time passed, changes in the EPI could be observed for the dimensions of Reproduction and Incorporation in terms of lower results in the second testing interval. As regards Reproduction, it showed even greater tendency toward social withdrawal and greater mistrust in social relations for the dimension of Incorporation. Elevated score was observed for the Deprivation dimension in both testing intervals, which is interpreted as depressive mood, sadness and apprehension. Lower results were obtained for the dimension of Orientation in both testing intervals, and these refer to a desire for greater stability and safety, and avoidance of new experiences. Th e results obtained by EPI questionnaire were in accordance with our expectations (reduced Reproduction and Incorporation and increased Deprivation and Destruction).
When discussing sex diff erences examined by the Cornell personality questionnaire, it can be seen that in the fi rst testing women scored higher than men. Th e analysis of secondary factors showed that asthenic syndrome predominated in both sexes, followed by aggressive-antisocial syndrome, while the smallest number of symptoms was shown for conversion syndrome. Also in secondary factors, women scored higher, i.e. they had a greater number of symptoms. Th e diff erence was also found in tertiary factor where men showed a low level of neuroticism and women showed a tendency toward moderate neurosis.
In the second testing interval, the scores were higher for almost all dimensions in both sexes, although women continued to have higher results than men in all dimensions. Th e analysis of secondary factors showed that, similar to the fi rst testing, asthenic syndrome predominated in both sexes; however, women had almost the same number of symptoms for conversion and aggressive-antisocial syndromes, while men showed more symptoms of aggressive-antisocial than conversion syndrome. Unlike the fi rst testing, the results for tertiary factor showed a tendency toward moderate neurosis, although women scored slightly higher. A statistically signifi cant sex diff erence was only found for the dimension of cardiovascular somatization; women showed symptoms of psychosomatic disorders of the cardiovascular system to a higher extent than men. As stated above, women expressed more symptoms in almost all dimensions and showed greater tendency toward neuroticism. Only the results showing more than 50% increase in positive answers on the anxiety scale for women in second testing were considered increased.
Comparison between men and women for EPI in the fi rst testing showed that they both had low scores for the dimensions of Reproduction, Incorporation, Orientation and Exploration, although men showed slightly elevated results than women in these dimen-sions. Th is could mean that women tended more to withdraw from social contacts, showed mistrust in social relations, were more indecisive and dependent, showed less self-control and avoided new experiences more than men. Th e results for Deprivation were higher for both sexes, but women had more symptoms, i.e. a higher level of sadness and depression. Th ey also scored higher for the dimension of Destruction, which means tendency toward quarrelling and disputing. Both men and women had low scores for Exploration, but men showed more symptoms, i.e. greater disorganization. Protection was equally expressed in both sexes and was closer to higher results, indicating greater caution and anxiety.
In the second testing interval, the results for both sexes were even lower for the dimensions of Reproduction, Incorporation and Exploration, although women scored lower than men. In women, the results for the dimension of Destruction increased, while in men it was equal as in the fi rst testing. Th e results for other dimensions were similar to those obtained in the fi rst testing interval for both sexes.
Th e results obtained by EPI questionnaire showed that there were no statistically signifi cant sex diff erences in either personality dimension in the fi rst testing, whereas a statistically signifi cant diff erence was found in the second testing interval for the dimension of Destruction, where women seemed to be more inclined toward quarrelling, disputing and open expression of anger. Th e number of symptoms of Destruction increased with time in men too, but signifi cantly more in women. Although an increased score for the dimension of Deprivation was obtained for both sexes, higher for women than men, there was no statistically signifi cant diff erence. Higher score was also found for the dimension of Destruction in women. Th e dimension of Orientation was decreased in both sexes, which can be interpreted as tendency toward stability and safety and avoiding new experiences. Similar results were obtained for the dimension of Exploration, which is interpreted as disorganization and the lack of self--control.
An objectionable feature of our study was a relatively small number of study subjects and unequal number of male and female subjects. Having in mind the fact that it was a longitudinal study, since the study subjects were tested in two time intervals, it would be interesting to carry out testing in one more interval to see if and what other changes may occur over a longer period of time. Rinkel and Algra 10 report their study results which showed the quality of life to be much better 5 years after SAH and to continue improving from 5 to 12.5 years following SAH despite effi ciency decline due to age.
It is also possible for emotional condition of patients after surgery to be aff ected by other factors that were not taken into consideration in our study, e.g., family support, support of friends, compliance with medical advice, etc.
Brown 26 has discussed some cases of psychoses occurring as a consequence of stroke, but points out how rare these are. Th e aim of a case study was to indicate the possible connection between the psychotic paranoid disorder and non-ruptured intracranial aneurysms. At the beginning of diagnostic procedure, suspicion of the possibility of organic cause and/or relation was based exclusively on psychiatric and psychological assessment. Neurologic status of the patient was within the normal limits, apart from tremor in hands. In this case, the way in which non-ruptured intracranial aneurysm and psychotic paranoid disorder were related was not clearly defi ned 31 .
Conclusion
On the basis of our study results, it can be concluded that organic and reactive personality changes occur as a consequence of surgical treatment of brain artery aneurysm. Frontal lobe syndrome occurred in about 32% of patients, which gradually spontaneously subsided to a signifi cant degree. With regard to reactive personality changes tested in the fi rst time interval, moderate neuroticism was found; analysis of secondary factors showed that asthenic syndrome was the most expressed one, followed by conversion, while the aggressive-antisocial syndrome was the least expressed one. In the second testing interval, tertiary factor continued to show moderate neuroticism and the analysis of secondary factors revealed that the symptoms of asthenic syndrome remained most expressed ones; the symptoms of conversion and aggressive-antisocial syndromes were at equal level of expression, although conversion was slightly more pronounced. Based on the Cornell personality questionnaire, the number of neurotic symptoms increased with time, i.e. the number of symptoms was greater for asthenic and aggres-sive-antisocial syndromes. Th e results for particular behavioral tendencies showed signifi cant changes as the time passed, specifi cally in the dimensions of anxiety, hypersensitivity, depression, paranoid and destructive tendencies.
Th e profi les obtained in the fi rst testing by EPI questionnaire showed the individuals to be more often depressive, rather disorganized, but with the need of self-control; they had certain diffi culties in social relations, were withdrawing from social contacts, showed mistrust and were inclined toward aggressive reactions. In the second testing interval, these symptoms were even more expressed. Changes also occurred with time in the dimensions of Reproduction and Incorporation, with the results that were statistically signifi cantly lower in the second testing, which indicated even greater tendency to social withdrawal and greater mistrust in social relations.
Comparison of personality changes according to sex showed a statistically signifi cant diff erence in the dimension of cardiovascular somatization and destruction. Namely, women showed the symptoms of cardiovascular system disorders to a greater degree than men and, as revealed by the EPI questionnaire, greater destructiveness, i.e. inclination toward quarrelling, disputing, and open expression of anger, which increased with the time elapsed from surgery.
